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Menu of the day

1. Convenor’s Introduction: big global scope

A. Mazal (+ A. del Guerra)

2. Rapporteur: specific subjects in depth
D.Dauvergne (+ K.Parodi & W.Enghardt)

3. Organisational proposals and discussion

All of you !
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(The Tree of Imaging in Radiation Therapy)
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In spite of IGRT (previous slide)

In spite of patient positioning (see breast) In spite of robots... ( see multiple robots)
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Campa, Kirova et al, 2005
Int J Radiat Oncol Biol Phys

“In clinical practice gantries and online detectors
are and will be essential for the Q of treatment”
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Logistics & technological
(ex external radiation therapy : hadrontherapy)

Measurements
H (Eg Commiss.& QA
L ~at isocenter)

In line beam
monitoring Devices:
From source to Nozzle

Beam in patient

monitoring Devices
Segmentations

& Calculations “TIME”



Multidimensional Dosimetry Detectors for commissioning and Quality Assurance
(Data from PTW and IBA dosimetry)

2D Arrays (chambers, semicond,...)

1D/2D multilayer lon Chambers in solid or water phantoms
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Research driven concepts (1): Physics and biology for medical apps
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Different ions (Brahme et al)... Split High Dose irradiation
or LET into a given beam ( Pagannetti et al) (Favaudon et al)
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Radiosensitivity
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The adaptive workflow (Tomo. Linacs)

Plannlng Imaging

Treatment Planning

Electronic Prescription

In room Imaging Image Registration
and patient setup

Treatment Delivery

Adapt Tp_atment | ™™

Treatment Assessment
G. Olivera (US), C. Wessels (PhD student, Curie) Varian
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Coming (linacs): “Fast
Knowledge Based Planning”




TN Research funding !

EDITOR'S PICKS Imaging MOST READ THIS MONTH

5 “]"::‘:_ Dose eqyati?ns for tube.current N Increasing dependence on industry-funded research
N [ .modulatmr.l in CT Scanning and the creates higher risk of biased reporting in medical
i interpretation of the associated CTDI, N physics -
t ’ Oblique reconstructions in tomosynthesis. Vision 20/20: Single photon counting x-ray detectors in
l. Linear systems theory medical imaging

The more important heavy charged particle
radiotherapy of the future is more likely to be with
heavy ions rather than protons

Oblique reconstructions in tomosynthesis.
Il. Super-resolution

MOST CITED THIS MONTH

Dimensionality and noise in energy
selective x-ray imaging

Dosimetry of interstitial brachytherapy sources:
Recommendations of the AAPM Radiation Therapy
Committee Task Group No. 43 Dosim etry

BEAM: A Monte Carlo code to simulate radiotherapy
treatment units

Evaluating IMRT and VMAT dose
accuracy: Practical examples of failure to
detect systematic errors when applying a A technique for the quantitative evaluation of dose

commonly used metric and action levels distributions

Dose Evaluation




Most read Most cited Latest articles Featured articles Review articles

In the last 30 days

1. Optical properties of biological tissue \

2. CT : Modelling Iterative reconstruction “Imaging”

3. MRI analysis for brain tumor studies

4. MRI Tracer kinetic modelling

w. X-ray phase-contrast imaging /

6. Brachytherapy : Monte Carlo calculated doses for permanent
implant in lung

“Dosimetry”

7. Out-of-field dose in photon craniospinal irradiation

8. Dosimetry: when “Co is the reference quality for charged-particle
K and photon heams

.
9. Automatic 3D ultrasound calibration in IGRT Automatic tools

10.Automated segmentation of pulmonary structuresin CT J
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People =>
Human & Organizational factors

“TIME”




Global scope “Detectors for in beam monitoring and imaging”

In beam : from source to patient
Imaging : from diagnosis to follow up
And all also for basic research (eg in physics, technology and biology)

Synthesis from Alberto del Guerra’s Memo for this meeting

Need a facility to test :

Proof of principle, pre-engineered hardware, software and simulation systems for
detectors and imaging reconstruction, segmentation, classification, to be used in
radiation therapy, in ionizing radiation imaging, preclinical applications, and more.

Fields of application :

From proton therapy to radiactive beams,

Novel PET technology, New and Hybrid Imaging (e.g., Photoacustic, Cerenkov,..)
Sub-10 ps electronics , Data acquisition systems, , Computing networks

Very fast detectors for synchrotron radiation biological applications...




Two “black” practical problems in hadrontherapy :

Anatomical changes Patient activation & PET
and all uncertainties in dose deposition Gamma prompt

Originally planned Dose recalculation Proton Radiography
dose distribution on modified CT Others

Next:

Denis Dauvergne
Katia Parodi
Wolfgang Enghardt
(Joao Seco)

..with scanned beams (interplay)
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Ch.Bert, G. Baroni, T.Furukawa

E.Rietzel et al. & others in the room...




Denis ...




A few global questions :

* Not 10-30 years scope, probably shorter ?
* Link with Industry ?

e “Clinical adaptive online treatment of the day”
could drive developments in the area of

detectors for in beam monitoring and
imaging?

( and specific questions from Denis’ talk...)



